Analysis of volatile compounds in peppermint by using solid phase microextraction (SPME) technique and gas chromatography-mass spectrometry (GC-MS) / Noor Farhan Jaafar by Jaafar, Noor Farhan
ANALYSIS OF VOLATILE COMPOUNDS IN PEPPERMINT BY USING 
SOLID PHASE MICROEXTRACTION (SPME) TECHNIQUE AND 
GAS CHROMATOGRAPHY-MASS SPECTROMETRY (GC-MS) 
NOOR FARHAN BIN JAAFAR 
Final Year Project Report Submitted in 
Partial Fulfilment of the Requirement for the 
Degree of Bachelor of Science (Hons.) Applied Chemistry 
in the Faculty of Applied Sciences 
Universiti Teknologi Mara 
OCTOBER 2008 
This Final Year Project Report entitled "Analysis of Volatile Compounds in 
Peppermint by using Solid Phase Microextraction (SPME) Technique and 
Gas Chromatography-Mass Spectrometry (GC-MS)" was submitted by Noor 
Farhan Bin Jaafar, in partial fulfilment of the requirements for the Degree of 
Bachelor of Science (Hons.) Applied Chemistry, in the Faculty Applied 
Sciences, and was approved by 
supervisor 
B. Sc. (Hons.) Applied Chemistry 
Faculty of Applied Sciences 
Universiti Teknologi MARA 
40450 Shah Alam 
Selangor 
CikSabri^tB^MYahya 
Project Coordinator 
B. Sc. (Hons.) Applied Chemistry 
Faculty of Applied Sciences 
Universiti Teknologi MARA 
40450 Shah Alam 
Selangor 
Dr. Yusairie BfTffilohd 
Head of Programme 
B. Sc. (Hons.) AppliedChemistry 
Faculty of Applied Sciences 
Universiti Teknologi MARA 
40450 Shah Alam 
Selangor 
Date: l<*/1*/**<>* 
ACKNOWLEDGEMENTS 
Alhamdulillah, thank you to ALLAH s.w.t with his blessings, I have 
eventually finished my final thesis project. After having gone through all 
the predicament and difficulties, I have finally succeeded in presenting this 
final thesis project to the faculty. 
I would like to take this opportunity to express my sincere gratitude to all 
the important people that have been helping me from the beginning until the 
end of this thesis project. Firstly, my supervisor, Pn.Haliza Binti Kassim for 
her guidance and tolerance in showing me the right way to produce this 
project and information that was needed. She has been very helpful and has 
given me good advice and suggestion at any needed moment. 
Finally, 1 would like to thank all the people whom have been involved 
directly or indirectly in achieving my set goals especially my loving 
parents, my friends and last but not least the laboratory staffs, Pn.Norhaida, 
Pn.Julia, En.Rahimi and En.Ahmad Hambali. For without them, this thesis 
would not have been as meaningful. 
Thank you. 
iii 
TABLE OF CONTENTS 
Page 
ACKNOWLEDGEMENT iii 
TABLE OF CONTENTS iv 
LIST OF TABLES vi 
LIST OF FIGURES vii 
LIST OF ABBREVIATION viii 
ABSTRACT ix 
ABSTRAK x 
CHAPTER 1 INTRODUCTION 
1.1 Problem Statements 1 
1.2 Significance of Study 2 
1.3 Objectives of Study 2 
CHAPTER 2 LITERATURE REVIEW 
2.1 Pudina (peppermint) 4 
2.2 Essential oil of peppermint 6 
2.3 The volatile compound 7 
2.4 The volatile compounds of peppermint 9 
2.4.1 Menthol 9 
2.4.2 Menthone 11 
2.4.3 Menthyl Acetate 12 
2.4.4 Eucalyptol 12 
2.5 The uses of peppermint 13 
2.5.1 Treat irritable bowel syndrome 13 
2.5.2 Ease nausea and vomiting 13 
2.5.3 Control flatulence and diverticular disorders 13 
2.5.4 Improve digestion and reduce heartburn 14 
2.5.5 Dissolve gallstones 14 
2.5.6 Reduce the severity of herpes outbreaks 14 
2.5.7 Fight bad breath 14 
2.5.8 Control muscle aches and chronic pain 15 
2.5.9 Clear congestion and cough related to colds and allergies 15 
2.5.10 Control mild asthma 15 
2.5.11 Fight stress 15 
2.5.12 Substitute for conventional drugs in medical procedures 16 
iv 
ABSTRACT 
ANALYSIS OF VOLATILE COMPOUNDS IN PEPPERMINT BY USING 
SPME TECHNIQUE AND GC-MSD 
The objectives of this study are to extract the volatile compounds in peppermint 
leaf by using SPME methods, to identify the major volatile compounds in 
peppermint leaf by using GC-MSD, to determine the optimum SPME condition 
and to evaluate if the SPME technique is feasible to be used as an extraction 
technique for peppermint analysis using GC-MSD. The volatile compounds of 
peppermint leaves were analyzed using SPME technique combined with GC-
MSD (Agilent gas chromatography model 6890N coupled to a mass selective 
detector 5973 inert). Compounds were separated on a cross-linked fused silica 
capillary column HPS-MS (30m x 250|im x 0.25|im). The head pressure of the 
carrier gas helium (high purity, 99.9999%) was 50 kPa. SPME was done using 
85|iim polyacrylate (PA) fiber (Supelco. Inc.Bellefonte, PA, USA). The fiber was 
exposed to the sample headspace for 10 minutes at 45°C and immediately 
transferred onto the GC injection port with desorption time of 5 minutes at 250°C. 
GC-MSD analysis of the components of peppermint leaves revealed the presence 
of major compounds of peppermint such 2-Cyclohexen-l-one, 2-methyl-5-
methylethenyl, Cyclohexanone, 2,3-Diaminobut-2-enedinitrile, Acetonitrile, 2-
(2H-tetrazol-2-yl), 1-butyne, 4-methoxy, 1,3-Cyclobutanedicarbonitrile, Silane, 
Phenyl and 1,2-Cyclooctadiene. The aromatic or volatile compounds were 
identified by matching their mass spectra with the aromatic compounds spectral 
library. In the determination of the optimum SPME condition, three important 
parameters was considered such as extraction temperature, extraction time and 
desorption time. For optimized extraction temperature, the temperature values that 
were chosen for analysis are 50°C, 60°C and 70°C as variables parameter. To 
determine the optimum extraction time, three readings of extraction time was 
chosen for analysis which is 6, 8 and 10 minutes as variables parameter. For 
optimized desorption time, three values of desorption time that were chosen as 
variables parameter which 3, 5 and 7 minutes. From this analysis, the optimum 
extraction temperature and time that was obtained is 60°C and 8 minutes 
respectively. For desorption time, the time were obtained is 5 minutes. The using 
of SPME coupled with GC-MSD, the profile of volatile components in 
peppermint leaves can be easily identified. SPME method offers important 
advantage in the analysis of leaves sample namely fast, simple and solvent free. 
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